[Abstract] Anabaena sp. strain PCC 7120 has long served as a model organism for investigating N2-fixation, photosynthesis, and various plant-type metabolic pathways and biofuel production, as well as cellular differentiation (Xu et al., 2008, Halfmann
elucidating the function of a target gene. Here we describe a protocol to inactivate a target gene in Anabaena sp. PCC 7120 using a single-crossover approach. This approach requires only one-step cloning of an internal fragment of a target gene into an integrative vector to produce a cargo plasmid.
Upon a single crossover (homologous recombination) between the cargo plasmid and the Anabaena chromosome, the endogenous target gene is disrupted by generating 3'-and 5'-deleted fragments. This gene inactivating protocol is based on an integrative vector pZR606 (Chen et al., 2015) , which may be broadly applied to gene inactivation in other cyanobacterial species as well as other prokaryotic organisms. Figure S2 ). The cargo plasmid must be transformed to E. coli NEB10β or E. coli DH10B.
Materials and Reagents

Petri dishes (Fisher Scientific
3. Grow E. coli HB101 harboring pRL443 (Ap R ) and pRL623 (Cm R ) in 2 ml LB broth with 100 µg/ml ampicillin and 25 µg/ml chloramphenicol overnight (~16 h) at 37 °C with 200 rpm shaking.
Meanwhile, grow NEB10β bearing the cargo plasmid (Km R /Sp R ) in 2 ml LB broth with 50 µg/ml kanamycin overnight at 37 °C with 200 rpm shaking.
4. Transfer 100 µl of the above overnight E. coli cultures into 5 ml fresh LB with appropriate antibiotics respectively; continue to grow for ~3 h (OD600 ~0.5).
5. Harvest the 5 ml culture by centrifugation at 4,000 x g in Allegra X-15R for 10 min at 25 °C (room temperature).
6. Wash the cell pellets three times with 1 ml LB to remove antibiotics completely, then add 200 μl LB to re-suspend the pellets, respectively.
7. For mating experiment, mix 100 µl NEB10β bearing cargo plasmid with 100 µl HB101 harboring pRL443 and pRL623 and incubate at room temperature for 30 min (experimental group). For a negative control, mix 100 µl LB with 100 µl HB101 harboring pRL443 and pRL623 and incubate at room temperature for 30 min (control group). 6 by preheating cyanobacterial cell suspension in 6 μl ddH2O at 95 °C for 10 min.
B. Preparation of
17. Completely suspend PCR positive mutant colonies in 100 µl AA/8(N) medium to make serial dilutions (1x, 10x and 100x). Then re-streak each dilution onto AA (N) agar plate containing Sp10 for single colonies to separate E. coli contamination from Anabaena. These single Anabaena knockout mutant colonies were confirmed again with the colony PCR described above.
18. Repeat steps 15 to 17 until no wild-type target gene was detected in the knockout mutant colony
PCR. An example of colony PCR verification for the inactivated mutants of all4160 in Anabaena 7120 is shown in Figure 2 . 20. A similar approach described in Part C is used to transfer the complementing plasmid into the knockout mutant. E. coli and Anabaena mutant culture were prepared as described before (steps 3 to 11), except that the cargo plasmid was substituted by the complementing plasmid. Note: All stock solutions are recommended to store at 4 °C.
